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A second exporimental thin-panelled honogCnoous glass-
fibro/rosin container made by Pernali Ltd., for ooll Typo
8000 hs been subjected to shook test, the first container
having failed. The shook re!ist-nce of the second
container was satisfactory cad the bulgo of its side panel
was loss than that of the fir3t.

RESTRICTED



RESTRICTED

THIIT-PITELE GLSS3-.FIFF/flSlT COMMTI1M ! 1M BY PI'L UD
FOR SUIaME CEL TnrM 8000 - SHOCK

1, IVTRODU CTI '1

Report No. 2433/3206/29 described an investigation carriod out to
determine the shock resistaneo of two exporimental thin-panelled
homogeneous glass-fibre/resin containers for cell Type 8000, no radc by
United Ebonite & Lorival Ltd., the other by Pormali Ltd. Both
containers woro similar in desi<i and weighed 43 lb and 45 lb
respectively. Tlc container macde by United Ebonite & Lorival Ltd., had
a satisfactory shook resistance ana suffered only slight dmage during
the shock test, but the container made by Pontiali Ltd., sustained a
frncture of the centre vertical rib of one long side. Both containers
bulged more then the amount permitted by Specification DGS/=D/B14/1858
for rubbor-lined glass-fibro/resin containers.

A further experimental thin-panelled container for cell Type 8000
was made by Pcrnaa]i Ltd., -rnd this report gives the results of the
shock test carried out on it at the Laboratory in July 1962.

2. PARTICULaRS OF COaTAMI

The particulars of the container were as followst-

TABLE I

liarkings X29 2 2-62 P002
1-ioigtt 39 23/32 in.

Overall Lon Ttl 21 5/32 "
Width 13 27/64 "

Height 38 21/32
Interior Length 20 3/32 "

Width 12 19/64

Thiolmess Top 0.1 " Dimensions
of fliddlo 0.11 " Supplied by

Panels. Bottom 0.125 " maiufacturors.

Veight (without lining) 46 - lb

Distance of c(,ntro line Rib No.2 9 5/16 "
of horizontal ribs from " " 3 19 25/32 "
baso.

Greatest width of Rib No.1 1, in. (1n. over chamfers)
horizontal ribs. " " 2 1-U in. (2 5/16 "

" " 3 4 in. (2 in. over chamfers)

" " 4 I1 in. Il in. over chamfers)

Width of corner ribs 14, in. (2 in. over chamfers)
" contra vertical ribs. I in. o1 . ever chamfers)

3. PREPARATION FOr TESTS

(a) The pi:rts of the container tore identified as shown in Fig. 1.
Marks wore made on oach side -t the intersection of the centre
lines of horizcntal ribs Nos. 2 and 3 and the centre vertical
rib, and the gaps betwcen those m'rks and a strai-ht edge laid
horizontally across the container sides were measured before azcmly

S. ..... /to
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to provide data from which the bulge was dotorfined at the stages
of the investigtion stnted in 3ection 5. After the shock test
the centre vertical ribs w,-ro proud of the corner ribs and

measurements wore therefore tah:en of the gaps botwon the straight-
edge and the cornor ribs.

(b) The exterior and interior surfaces wore oxramincd, no
damage was observed but there was rosin richness over about 40%
of the chamferi of the horizontal ribs 2 and 3 and over parts of
the centre vertical ribs of the long sides. There wore also
narrow areas on the exterior and interior surfaces, mstly
along the boundaries of the panels, where the surface appeared
white due to incomplete covering of the surface fibres by rosin.

4. SHOCK TEST

The container was assembled with an element Type 8000 and
glass-fibre/rosin cover Cat. No. X283 as a cell and filled to normal
electrolyte level with water. For the shook test it was placed on a
solid teak baseboard 1- in. thick and mounted on the upwnrd blow
shock machine. A scries of blows was applied to the cell,
commencing at a height of 2 ft 6in. and increasing by 6 in. stops to
4 ft 6 in. The exterior of the container was oxained after each
blow and the interior after the 2 ft 6 in. and 4 ft 6 in. blows. The
results of the shock test are given in Table 3.

5. BULGE =2 t.SURIML-TS

The bulge of all sides of the container was measured

(i) After assembly, with the clomc;nt and cover, %s a
cell prior to the shock test.

(ii) In the assembled condition aftor the shock test.

(iii) Unassembled 2 hours after the shock test.

The bulge was obtained by subtractin. from the measurements taken
in accordance with Section 3(a) at the above stages the rieasurements
taken by Chloride Batteries Ltd., before assembly. The ragnitudo of
the bulge at each stage as as follows:-

TAB 2

Bulge (in.) between

Stage Moasuremonts Horizontal Long sides Short sides
of i

Test. Taken Rib No.

1 After assembly 2 0.381 0.073
(before shock 3 0.095 0.087
test)

After shock 2 0.218 0.188

test asscambled 3 0.166 0.087
as coll.

3 2 hr. after stag, 2 0.098 0.088
2 Rontainor empty. 3 0.033 0.009
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C. iscusoir cr i-UT.Ts

(a) Shoo k

It will be soon from Table 3 th-t slieht damare occurred at
the boundarius of the lower panols =md across the lower part of
the cortrc voritical ribs of the long silos at the 2 ft 6 in. blow
and that this rI..-%a w s o .-ronod =id extended to other areas by
each suoequent blow. After the 4 ft 6 in. blow it was evident
that the sub-surface resin al-ng about one quarter of the length of
the panel bouidarics hnd sustained slight to moderate dnamge by the
shock tV.st and that the damage to the centre vertical ribs of the
tro lon- sides extended below the outer class fabric. It is
considered however th:'t this dmnagn did not mterially affect the
strength or the serviceability of the container.

(b) Bulge

Tho method used in this invosti~ation to mcasure the bulge of
the sides gavo results that di not take into nccount the
distortion cf the corner ribs or other distortions that would hr.vo
occurred had the container bocn loadod with the test weight and
maintained at a tom or!.turo of 5 7cC for 24 hours as laid down in
the specification; -nd it is crnsidorod that the zim=n pormitted
balo linits stipuleted thoe ca woula have boon exceeded had the test
bon carriod out as srocified. The results however are slightly
bettor then thos obtained provi-usly on t.'o similar containers, see
Report Io. 2433/3206/29.

ONCUJSIOKS

The expcrimental t.d,-n-p.mellod houc gonoous zlass-fibro/resin
container C-talo.ue No. X292, serial FTc. 2-62 P002 made by Permli Ltd.,
has a satisfactory rosictaco to shock. The bulge of the container
measured at laborrtcry tomporLturo was less tham that of the two similar
containers tested previously.

RESTRICTED
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Results of Shock Test

Blow
Examinat ion Rematrks

No. Height

Exterior Increase in the opacity of the resin along the boundaries of rels ne follo 's,-
corners BC 3a c and d, and 2al CD 3La, 2ab, iLa & lRb; DA 2d. In some pl-oea in
and a few strands of the fabric were slightly proud of t1he r,-:zin. Resin more oa:
vertical rib AB from benecth horizontal rib L.. 2 a in. towards b-se, ini - numbho

1 2ft 6in.
Interior Increase in opacity of resin along boundari 's AB 3L4. (1 in.), 3Rcd (4 in.), IL r

and 2 da (5 in.) Resin slightly opaque among 7 in. of vertical fillet A.along tl.rn
base, an,! jt corners CD 2L, IL & Ra and IR & 2hb. Sli+bt blistering in the o -u
less than 0.005 in.)

Slight increase in ep- city over -, in. -le :rea of c-ntre vertic l rib between AB
2 3ft Exterior corners. Slitht increase in o,,-,city ovor 3/16 in. wide area of centre v',rtic-l ri

areas of chamfers -t AB 2Lc, 2d, lLcdi nI U.A (2' in. long); -rnd CD ILed ('ir. 1
beundriea AB 3hd (2 in. long); BC 3da (6 in. long), DA3 be and da (2.' in. 2on

Exterior Further 3lit't increase in oli.oity and very slight lifting of the 3urface cloth I1
corners AB 3itc & 1Rb both 5 x 5/16 x 1/64 in high and alone bound-ry .B 3Rei (2 i:
3 L & Red, DA 2ab & 3bc (by ,vora,-e cf about 2 in.). Increc;e in ojacity ofn roe ir.
few hairline cracks in resin pools along chnmfers AB 2L & Rcd andl BC lab.

3 3ft 6in.
Interior Further increase in opacity of resin and slight lifting of the surf-ace cloth alone

CD I & 2Lb and I & 2Ib 11 in. to 2 in. tovards 1 & 2Lb, and I & 241-a. Incre-ise in
along bounda-ries AB 2Lab & CD 3Lda. Incrrase of op..city of the recin alon. vertic
fillet BC.

4 4ft Exterior Further slight increase in opa city of rpsin across centre vertic-l rib AB above ra.
Peross centre vertical rib JID below horizont.l rib 2 and some dl-,e to the sub-su
Narrow wales in outer fabric -Iong boundaries CD 3L a (2 in. long), CD 3hs (1 in
toward d.

Exterior Seven narrow bands of oraryue rein near top of centre vertical rib AB, short h: irl
particles of surface resin descaled (Figs. 2(a) and 3(a) ). Increase in dama m to
horizontal rib CD2 and a few additional, hairline cracks across centre vertical ri
opaque at corners CD1 & 3L. Aidltioncl liftinC of cloth -,nd p'-tt.-rr more evident

-Z -4 ' X 1/64 in. high). Further slight increase in opacity of resin alcn- bound-
AB & CD IRb (typical of such damage) is given in Fi!7. 2(b) -nd Fig. 4(a).

5 4ft 6in.
Int-rior Further slight increase in olcity of the resin %long the panel boundaries n sli

Surface ra' in desctied -nd fibres I oosn.ied and fluffed out along boundcries AB liv
Fig.: 4(b) and 3Lda. Betc-on 10(. -nt 40; of the fibres nl tured in the small area
Fi?. 4(c); CD IL & R'b. Resin orsque -nd pa-ttern of werve slightly raised :Aio:

Note 1. The identi~iction of the r',rts of th container in-' the abbrevi aine used ire
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Resul ts of Shock Test

Rematrks

tae resin aIlong the boundAries of ronels As follov-sl- AB 3Rcd and IEab (2 in.); DA 3ad and bc (- in.) and at
I 2al CD 3La, 21(b, ILa & lRb; DA 2d. In some places in these opaque areas the pattern of the outer fabric was clear
.abric were oli-h ty proud of the resin. Resin more opaque and a number of hnirline cracks in both chamfers of centre
th horizontl rib Lc. 2 4 in. towards bnse, ind number of hairline cracks similarly placed on side CD.

.in along boundri- rA 3Lda (1 ir.), 3Red (4 in.), IL :nd llab (6 in.); BC 3ad (2 in.), 2da (3 in.); DA 3bo (2j inr
Leltly opaque amonC 7 ir. of vertical fillet Ailong three 2 in. 2engths of vnrtic'l fillet B - all within 12 in. of

IL & iRa -nd IR & 2hb. 3li ht blisterinp in the oraque corner arevs of fsnels of side CD - outer fabric raised

ovzr 7in. iJc 7roa of c-ntre vertc:l rib between AB 2Lc & 2hi and a total of A deep h.irline cracks at these
in o itY ovr 3/16 in. Tide rea of centre verticrl rib bet-en CD 2Lc ani 2Rd. Hairline cr.cks in resln-rich
,c, 2h, ILa, ani 1.<i (2' in. lor.); nd CD ILod (7i. lonc). Incrp-e-e in c,-c3cty of resin over narrow areas at
lon -); Bc 3da (0 ini. long), DA3 bo nd Aa (2 in. lonT) rnd -t corners AB 3La, 3Rc -nd BC 39.

o.-city mid very slight lifting of the surfice cloth along boundrries AB Ihab; CD 1,2 and 3La and I & 2Rb. 'ale in
5 x 5/16 x 1/64 in high and along bound-ry LB 3Rcd (21 in. Long). Mxtension of opaque areas alone boundaries AB
)y -vraae of so-ut 2 in.). Incre e in oicity of resin r.t corner BC lb an- from corner DA 3c - 3 in. towards b. A
-in cols along cX-rLnfers AB 2L & Red and BC lab.

ty of resin :nd 3li,-t.t lifting of the aurf ace cloth along boundaries AD 3Lda, 3Rcd, IL & Rab and from corners
in. to 2 in. to:alrds 1 & ?Lb, and 1 & 2,a. Increase in opacity of resin and slight lifting of the surface cloth

k CD 3LW. Incao f o city of the recsin alontg vertical fillets A & B 10 in. upwards from base and along base

, o-.city of r;:-in :.crcss centrr verticnl rib AB above and belo-' horizontol rib 2. A fe, additional htlrline cracks
b ;D below horizont.I rib 2 and 3ome danwCe to the sub-surface rezin (probably to its bond with the outer glass loth).
ric !on, boundaries CD 3L da (2 in. long), CD 3ha (I in long). Narrow nreas of opaque resin from corner CD 1Ro 2 in.

.ue re:An near top of centre vertical rib AB, short hnirline cracks along the middle area of these bands and a few
q deocaled (Fig-. 2(a) and 3(a) ). Increase in damage to sub-surface resin of centre vertical rib CD below
Co: additional, h3irline cracks across centre vertical rib sbate horizontal rib CD3. Small areas of surfaoe resin
L. A1IitiorJl lifting of cloth 7,nd pv:ttcrn more evident at -les -t these cormers and at CDl & 2Eb (all rales about
Further slight increase in opacity of resin alcn,- boundaries of ranels of side BC. Views of the damage at corners

ich &vxnawc) is (given in Fir-. 2(b) rnl Fir. 4(a).

a epa city of the resin -.long the panel boundaries and slight enlargement of the vales at AB I & 2Lab, 31a nd 3R ad.
i fibres Iors :.ed -inJ fluffed out along boundries AB Rab, 2Lab, 314a and 3Rcd (Fig. 3(b) ); CDIL & Rab, a&tab

an 101, -n 4,2) of tl.e fibres xiiltured in the small areas of exposed fibren along boundries AB 2Lab, 3Ida, 3Rcd,
b. Resin o-raue %nd r- ttern of we.-ve slipiftly raised along boundaries DA2 ab, DA3bc & da.

rzn rf 'h, orit-iner and tl.: hbbrevi,tions used .,re shown in Fig. 1.

Rferort Roe. 243413206131. 1 2
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EXPERIMENTAL THIN-PANELLED GLASS-FIBRE/RESIN CONTAINERS MADI
FOR SUBMARINE CELL TYPE 8000 - SH(

PARTS OF CONTAINER AND COVER.

Cover-securing screw

-. ubber lining.
___ Barrel nut holes i too. Sect

I'Pa F

B SBal
Horizontal ribs AB and bC4 '1/-- Catalogue No. C

-Panel ASB3L
-PanelAS 3RVertical fll~e

a b Horizontal ribs AS and BC3
! _ Panel boundary BC 2 ab

Pae AB2R Base 6ill4
Chamters AB214 ad and cd.

-- Panel BC2
-- Corner ribs A,B &C

c - Horizontal ribs AS and BC2
d -Panel AB ILSeto

- ~--Centre vertical rib AS eto
-Panel ABIR (c) SECTI

--- Panel BCI
- Horizontal rib BC I

x XI -Lifting channel.
Corner base pads A and B

( al G n e r a l v i e wX B " , , , , C e n t r e b a s e p a d . C 4

3 U

o 2

ImI2
(c) View at cover marked 4Lr

rmeasurement ot distortion.

(b) View of underside of base. REST C
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GLASS-FIBRE/R ESIN CONTAINERS MADE BY PERMALI LTD. AND U.ELL.L1'.

'OR SUBMARINE CELL TYPE 8000 -SHOCK.
PARTS OF CONTAINER AND COVER.

Cover-securing screw
-_ _ _hole s I to S.

Aubber lining.
5Barrel nut holes I too. Section through XX.

4 C

A 4 
11'Panel AIR

Base fillet
-- Horizontal ribs AS and 1C4 / Base.

.. atloueNo. o rner base pad

Section through XIX

-Panel ASB3L PanlC C
-Panel AB 3R Vertical fillet B Corner rib B

-Panel BC3 i.

b Horizontal ribs AB and BC3 PnlA3

Panel boundary BC 2ab ,Horizontal rib SCI
aPnlAB2R 'Basefilt

-Chamters ASB2R ad and cd.fletr...
c -Panel BC2 Cre i

__ Corner ribs A, B I C Cre i
-Horizontal ribs AS and BC2 Horizontal rib ABI

d -Panel ABIL ScintruhXX
-Centre vertical rib ABSeto hruhXX
Panti ABIR (c) SECTIONS THROUGH CORNER RIB B.
Panel BCI
Horizontal rib BC I

,Lifting channel.
X2 -Corner base pads A and B

Centre base pad. C - Filling holes, Circulating pump hole

B 4and Float chamb,-r hole.
-- Negative terminal post holes I to 4.

- Pomnts I to 8 marked on cover to facilitate
3 measurement ot distortion.

D 00 5 6Rubber undersole extending through
U 2. all holes to upper surf ace .

- - Positive terminal post holes I to 4.
-Cave r-securi ng screw holes I to S

(c) View of cover marked ~
measurement of distortion.
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RESTRICTED FIG. 2.

THIN-PAIELLED GLASS-FIBRt/RESIN CONTAINE_ MADE BY PE1fLI LTD. fR
3UIARITE CELL TYPE 8000 - SHOCK.

01

6-62

t' t

I ' I I'

(a) Container after the shock test showing dama to centre vertical rib
AB and to the boundaries of the ranels.

(b) Wale below ehator ABfRab showing ridg in oater eloth.

REPR No. 2d413T 0 i
REOTRICTED
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Tnfl-PAJELLED GLASS-FIBRE/RESIN COpTAINER MADE -BY PEl8IALI LTDD. PCI?
SJHLARIE3 CELL- TYPE 8000 SHOCK.

(a) Damage to rosin of centre vertioal rib AB below,
horizcntri1 rib 2 (container Illuminated frminside)

(b) Damage to AB3Eod (container illuminated from inside),

WESTRICTED UPONO . 2434/3206/31



RESTRICTED FIG. 4.

THI?4-PANELED GLASS-FIBRE/RESIN CONTAINITI 1ADE BY PERIMIALI LTD. FOR SUH.IARIINE
CELL TYPE 8000 - SHOCK.

Viewse showvingi damarpe to the contit~ner as a result of
the shock test.

(a) Vale at corner CD1Rb. Note ridcge and raised pattern of cloth.

(b) Damage at boundary CD2Rb.

(o) Damame at boundary AB3Rcd.

Report No. 2434/32-06/31
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